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1.0 INTRODUCTION 


[ The PDP-11 Interface is designed to provide plug to plug compatible read-write 


magnetic tape drives for the PDP-11 family of computers. Figure 1 shows a maximum 


system configuration. 


Either one each, or two NRZI or PE formatters may be connected to the CU (control 
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unit). Each formatter can handle a mixture of 7 track and 9 track transports with 
speeds from 12.5 to 45 ips. Since a single formatter can handle drives with two 
different speeds, up to four different speed drives may be operated by the system. 


The system writes and reads IBM compatible tapes. 


Programming the interface is very simple as the instruction set is identical to that 
of the TM11/TU10 manufactured by Digital Equipment Corporation. Thus most 
software developed for the TM11/TU10 system is compatible with this system. The 
CU is initially set up under program control. Data transfers between the CU and 


processor are under hardware control, and occur at the maximum processor rate. 


Once an operation has started software intervention is not required until it is 


completed, at which time an interrupt is generated that causes a service routine. 


to become active. 
1.1 OPTIONS 
In addition to the basic system, Digi-Data has the following options available: 


1.1.1 Erase 


A variable length erase feature for erasing a record, 


1.1.2 Read Threshold 


Three threshold levels are available with this option. They are 1) high, 


2) normal, and 3) low. 


The high threshold is used to sense that a signal was written at sufficient 


level. The low threshold is used to recover signals that have deteriorated 


to within 5% of the nominal value. 


By lees Edit 


Allows a single record of a multi-record tape to be changed. 


= 


[ 
[ 


‘ 


1.1 


2.0 


3.0 


4.0 


OPTIONS (Cont.) 


The PDP-11 interface is housed in a rack-mountable box, 19" wide 

by 5-1/4" high and 20" deep. A cable is provided to connect the interface 
to the tape transport; cabling from mini-computer to interface can be 
furnished by Digital Equipment Corporation. A connector block, mounted 
to the interface box, allows for connection of additional peripheral devices. 


ELECTRICAL INTERFACE 


The CU conforms to all electrical interface specifications for the 1100, 1600 and 


1700 series tape transports, and for the PDP-11 unibus. 
LOGIC LEVELS 


3.1 CU Internal 
1 = true = 2.5 to +5.5 volts 
0 = false = 0.0 to 0.4 volts 
3.2 CU To Unibus 
1 = true = 0.0 to 0.4 volts 
O = false = 2.5 to 5.5 volts 
3.3 CU to Formatter 
1 = true= 0.0 to 0.4 volts 
0 = false = 2.5 to 5.5 volts 


GENERAL DESCRIPTION 


The basic system is capable of performing eight different operations, they are: (1), Off line 
(2), Read (3), Write (4), Write EOF (5), Space Forward (6), Space Reverse (7), Write with 


Extended Gap and (8), Rewind. For all these functions, interrupts are generated that cause 


the processor to enter the support program. 


In the read operation tape data is stored in memory. In write and write with extended 


gap core data is written on tape. The CU formats the data for all data transfers. 


4.1 OFF LINE - An off line command causes the tape unit to rewind to 
the BOT marker and go off line. The unit goes off line 
immediately after starting to rewind. When a unit is 


off line it can only be reactivated by operator intervention 


at the tape unit control panel. 
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4.2 


4.3 


4.4 


4.5 


4.6 


4.8 


4.9 


READ - A read command causes the tape unit to read one record and 
stop, unless given a new command at the end of the record. 

The CU may transfer all or only a portion of a record to 
processor memory, i.e., first 30 characters of a 100 char- 
acter record. 

WRITE - A write command causes the tape unit to write a pre-determined 
number of characters, that are stored in processor memory, and 
stop. This constitutes one record. 

WRITE EOF - =A write EOF command causes the tape unit to write the EOF 
record and then stop. 

SPACE FOR- A space forward command causes the tape unit to space a given 

WO number of records and then stop. Data is not transferred to the 

processor in this mode. At the end of each record the CU checks 

to see if the correct number of records have been spaced. If 

not the CU commands the tape unit to continue reading until 

the correct number of records have been spaced. 

SPACE REV- Space reverse is the same as space forward except that the 

Beer tape unit is in the reverse mode. | 

WRITE WITH A write with extended gap command causes the tape unit to erase 

PTE e alae section of tape before beginning the write operation. After 

a pre-determined number of characters have been written, the 

tape unit stops. 

REWIND - A rewind command causes the tape unit to rewind to the BOT 
marker on the tape. The CU will accept a command while the 
selected tape unit is rewinding. After the rewind sequence is 
completed the CU will cause the tape unit to execute the stored 
command. 

INTERRUPT - [If the interrupt bit is set (MTC Bit 6) all tape operations will 

| cause an interrupt to be generated. For rewind and off line 
commands the interrupt is generated at the start of the operation. 
For all other commands the interrupt is generated at the conclusion 
of an operation. In addition a second interrupt will be generated 


at the end of a rewind operation if the unit remains selected and 


in the rewind mode. 
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4,10 DATA - A tape data word consists of either 6 bits or 8 bits referred 
| to as a tape character. For a nine track unit 8 bits 
constitute a tape character. For a 7 track unit 6 bits constitute 
a tape characen A processor data word is a 16 bit word that 
consists of two 8 bit bytes. Bits 0 - 7 make up the low byte, 
and bits 8 - 15 the high byte. 


Data transfers between the processor and the CU may be either 
bytes or words. When the CU is controlling the transfer (write 
or read a record) it limits byte transfers to the first and/or last 


transfer. All other transfers are word transfers. 


A nine track tape unit utilizes all memory bits. A seven track unit in normal operation 
does not use memory bits 6, 7, 14 and 15. In a tape write operation the unused bits are 
not altered when the CU accesses memory. In a tape read operation the unused bits are 
set to zero when the CU accesses memory. A core dump operation can occur only with a 


seven track unit. Core dump utilizes all 16 bits of a word. In a tape read operation 


4 characters are read to make up one data word. The 4 LSB from each character are used. 
In a tape write operation 4 characters are written onto the 4 LSB data tracks for each 


data word. The unused tracks are written as zeros, 
5.0 UNIBUS 


All communications between PDP-11 system components is accomplished by a single 
high speed bus called the UNIBUS. A complete description of the UNIBUS is 
contained in the Digital Equipment Corporation PDP-11 Peripherals and Interfacing 
Handbook. The theory is given in Part || Chapter 2. Communication between the 
PDP-11 and the Digi-Data tape system is through the CU (Tape Control Unit). 


The UNIBUS is a single, common path that connects the processor, memory and all 
peripherals. Address, data and control information is transmitted along the 56 lines 
of the bus. Figure 2 is a simplified block diagram of the PDP-71 system and the 
UNIBUS. 


The form of communication is the same for every device on the unibus. All devices 
are connected in parallel including the processor. The bidirectional nature of 51 


signal lines permit signals to flow in either direction. The remaining 5 unidirectional 
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[ lines are used for priority bus control. Table 2 lists the signals used in a 


data transfer. 


3.1.0 BUS MASTER 


Bus master is a term applied to the device that is in control of the bus. 


Any device connected to the bus has the potential to become bus master 


if it is supplied with the proper hardware. A device becomes bus master 
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through use of the bus request lines and the priority control lines. A device 


generally becomes bus master for one of two purposes: a) to make a non- 


processor transfer of data directly to or from memory, or b) to interrupt program 


execution, and force the processor to branch to a specific address where an 


interrupt service routine is located. 


9.2.0 ADDRESS 


# ees: 


Every device connected to the UNIBUS has at least one unique address assigned 
to it. Devices respond to UNIBUS signals only when they recognize their 
address. When a device recognizes its address it then responds as commanded 


by the bus master. The bus master supplies the address of the device it wishes 


to communicate with, and indicates the function to be performed, by use of 


the control lines CO and Cl. 
5.3.0 DATA TRANSFERS 


aed 


A bus master is capable of commanding two basic types of data transfers: 
a. DATO where data is transferred from master to the selected slave or, 


b. DATI1 where data is transferred from the selected slave to the master. 


Two other types of data transfers are possible, but are not used in this system 


and wil! not be discussed here. 


6.0 CONTROL UNIT 


The CU is a programmable device that causes the functions described in 4.0 to be 


| 
: 


executed under hardware control]. 


After the CU is programmed and given a go command it will execute the software commandec 


operation until it is completed or an error occurs. In either case it will generate an 
[ interrupt that causes the service routine to become active. 
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6.0 CONTROL UNIT (Cont.) 


If the processor should attempt a DATO with the CU when it is conducting an 
operation, the CU will cease operation and generate an interrupt. Under certain 
error conditions it will stop data transfers but will wait until the end of the intended 


operation before generating the interrupt. 


The processor may conduct a DAT] while the CU is active without interfering with 


the CU operation. 


Figure 3 is a block diagram of a CU that is configured for a basic system. The CU may 
be broken into six major functional groupings. They are: 1) Address decoder, 2) input 
bus and nultiplexer, 3) registers, 4) output bus and multiplexer, 5) Unibus request and 


control, and 6) CU timing and control. 
6.1.0 ADDRESS DECODER 


The address decoder is capable of recognizing eight consecutive addresses. 

The processor supplies the address on UNIBUS lines AOO-A17 and the appropriate 
control signals. If the processor in performing a DATO it must also supply data 
on lines DOO-D15. For a DAT] it will receive data on lines DOO-D15. In the 
basic system only five of the eight possible addresses are used. Each address 

is used to gain access to one of the five storage registers. For a DATO the 
selected register will be loaded with a processor word via the CU input bus 

and load signals. For a DAT] the selected register contents will be transferred 
to processor memory via use of the CU output bus. If one of the three additional 
addresses is accessed the CU response is the same as if one of the five basic 
registers was accessed. The eight addresses and their use is given in section 


7.0. 
6.2.0 INPUT BUS AND MULTIPLEXER 


Data may be gated onto the input bus from either the unibus or from a tape 
unit. The multiplexer under command of the timing and control section selects 


the data source. The input bus provides data for four of the registers. The MTS 


(status register) is not loaded from the input bus. When a clear command is received 


the multiplexer forces the input bus to all zeros, then all registers are set to 
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the INITIAL state. The MTD (data register) is cleared by this method, 


in a read operation, prior to transferring a tape character to the MTD 


register. 


6.3.0 REGISTERS 


The five registers of the CU are 1),MTS (status register 2),MTC (command 
register) 3),BRC (byte record character) 4), CMA (current memory address) 
and 5),MTD (data buffer). 


A detailed description of each register and the function of each bit along 


with the programming format is given in section 7.C 


The purpose of each register is: 


6.3.1 MTS 


Oidy2 


The MTS is used to monitor system condition. It cannot be loaded 
under program control. It's contents are read by the processor on 


a DATI command. It is cleared by a DATO command or by a go 
command to the MTC. 


Bits 0 through 6 are used to ascertain the condition of the selected 


tape transport. 
Bits 7 through 14 are used to determine operational errors. 
Bit 15 detects an illegal command to the CU. 


Bit assignments are given in section 7.1.0. 


MTC 


The MTC is used to control operation of the tape units and data 


transfers. 


It selects transport, function, odd or even parity, and tape density. 
It determines if an interrupt can be generated, and when to start the 


tape operation. 


It also contains two bits that are an extension of the CMA register 


_and three bits that are not accessed by an operational program. They 


are the error bit, power clear bit, and the CU ready bit. 
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6.3.3 


6.3.4 


The error bit is set as a function of bits 7 through 15 of the 
MTS register and cleared when the MTC go bit (bit 0) is set. 


The power clear bit when set causes a clear command that initializes 
all storage elements in the CU including itself. It is set under 
program control. In addition the CU is initialized whenever its 


power is turned on, or whenever the processor is initialized. 


When the CU ready bit (CURD) is set the CU is ready to execute 
a command. It clears at the start of a tape operation and sets 
when the operation is complete. A clear command sets it. It 
must be in the set state, or the sequence of events that set it at 
the end of a tape operation must be initiated before the CU will 


recognize a command as legal. 


Bit assignments for the MTC register are given in section 7.2.0. 
BRC 


The BRC is a 16 bit counter that is used to count bytes (characters) 
in a read, write, or write with extended GAP operation. It is 


incremented by one as each character is written on or read from tape. 


In a space forward or space reverse operation it is used to count 


records, |t is incremented by one after each record is read. 


The BRC is initially set to the 2's complement of the number of 
operations that are to occur. After the proper number of operations its 


contents will equal zero. 

CMA 

The CMA is an 18 bit counter that for any CU initiated data transfer 
supplies the processor memory address. Sixteen of the bits are contained 


in the CMA, the two most significant bits are located in the MTC and 
are loaded when the MTC is loaded. 


The CMA is initially set to the starting address when the CU is placed 


in a read, write, or write with extended GAP mode of operation. 
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[ It is incremented by one for each character that is written on 


or read from tape. 


A detailed description of CMA operation is given in section 7.4.0. 


6.3.5 MTD 


The MTD is a 16 bit register that is used for temporary data storage 
when the CU is in a read, write or write with extended GAP mode 


of operation. 


The MTD along with the input multiplexer and the tape data drivers 
formats the data per the requirements listed in Table 1. 


6.4 OUTPUT MULTIPLEXER AND BUS 


The output multiplexer and bus is used to provide the contents of any of the 
CU registers and the interrupt vector address to the unibus. The processor may 
gain access to any of the registers by addressing the desired register when it 


performs a DATI. 


The vector address is placed on the output bus, whenever the CU is generating 


an interrupt or whenever the processor performs a DAT1 to location 772536. 


The MTD contents are placed on the bus during a data transfer when the CU 
is in the read mode. 


6.5 UNIBUS REQUEST AND CONTROL 


The CU uses the request and control section for two purposes; 1) to generate 


i 
[ 
| 
| 


an interrupt that causes the processor to enter a service routine, and 2) to effect 


a NPR data transfer. 


For either operation the CU must first gain control of the unibus. For an interrupt 


the request is made by use of the priority structured bus request lines. 


[ For a data transfer the NPR (non processor request) line is used. When an NPR 
| 


is granted the CU then conducts a direct memory access with the processor . 


[ An interrupt is generated whenever an error occurs or when the CU detects that 
/ 


a processor commanded operation has been completed. For an interrupt, the CU 
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6.0 CONTROL UNIT (Cont.) 
supplies the address. 


When in the read mode the CU causes the contents of the MTD to be stored 


in processor memory at the specified location. 


In the write or write with extended GAP mode the contents of the CU specified 


location are stored in the MTD. 
[ The timing for bus control is supplied by the unibus request and control section. 


6.6 CUTIMING AND CONTROL 


The timing and control portion of the CU provides synchronization of the CU, 
[ 7 tape units, and processor. It decodes the processor commands and causes the 


tape units to execute them. It establishes the timing signals necessary for system 
[ operation. 
7.0 CONTROL UNIT PROGRAM FORMAT 


| 
[ Five registers, contained in the CU are available to the programmer for control of data 


transfers between the PDP-11 and the tape transports. The five registers and their 


addresses are: 


i REGISTER ADDRESS 
STATUS (MTS) 772520 
COMMAND (MTC) 772522 
. BYTE RECORD COUNTER (BRC) 772524 
[ CURRENT MEMORY ADDRESS — (CMA) 772526 
DATA BUFFER (MTD) 772530 


In addition the CU provides three other addressable locations. They are: 


FUNCTION ADDRESS 
MTRD 772532 
| OPTIONS 772534 
VECTOR ADDRESS 772536 
ae 10- 
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The CU will attempt to execute the command stored in the MTC register 
whenever MTC bit 0 (GO BIT) is set. 


If the command is a write, write with extended gap or read operation, the CMA 


and BRC must be properly loaded before MTC bit 0 is set. 


If the command is a space operation the BRC must be loaded prior to setting the _ 


go bit. 


[ 


For a go off line, write EOF or rewind command it is not necessary to load any 


other registers before setting the go bit. 


The MTC register may be set prior to the other registers if the go bit is not set. 


If MTC bit 6 (interrupt bit) is set the CU generates an interrupt for the following 


conditions: 


1. An MTC load that sets bit 6 but does not set bit 0. 


2. Whenever a tape operation is completed, or for go off line or 
rewind whenever the tape unit acknowledges the command. For 
a rewind operation a second interrupt is generated at completion of 


the rewind sequence if no subsequent commands are given to the CU. 


3. Whenever the error bit is set. The error conditions that cause 


the error F/F to set are of two types, A) a system or hardware error, 


and B) a logical error. 


System and/or hardware errors cause the error F/F to set as soon as they are detected. 
Logical errors cause the error F/F to be set when the operation currently in progress 


is completed. System and hardware errors are, illegal commands, bus grant late 


and nonexistent memory. Logical errors occur whenever end of file (EOF), parity 


error (PAE), end of tape (EOT) or record length error (RLE) is detected. 


To minimize the time that the CU has control of the bus, most NPR's (data transfers) 


are word transfers (16 bits) instead of byte transfers (8 bits). If the CU is in the write, 
or write with extended gap mode of operation, all NPR's are word transfers. The CU 
determines whether to use all or only part of the word. If the CU is in the read mode 
it limits byte operations to the first and/or last character of a tape record. It is not 
necessary for the programmer to take any special precautions when setting up the BRC 


and CMA registers. 
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7.1.0 MTS BIT FUNCTIONS 


The MTS register gives the system status at all times. 


Table 7-1 gives the bit functions. All bit states are for the unit that 
is currently addressed by the MTC. 


MTS REGISTER 


ILLEGAL 
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ERRORS 


17 tt 
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; | P| 
NOT USE 7 


Parity Error : | 
Bus Grant Late eed | 
Frid of Ta ee | 
Reco rd Len gth Error ae eel 


Non-Exist Memory— 
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15 


NAME 


ILLEGAL COMMAND 
(ILLC) 


|, _ OPERATING 
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4 
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g is Fg e 8 

' Arsh - Beginn INg of Tape 
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Bit 15 is set by any of the following illegal commands: 

1. Any DATO or DATOB to the CU during the tape 
operating period, 

2. Awrite, write EOF, or write with extended gap 
operation when the file protect bit is a one, 

3. A command to a tape unit whose SELECT REMOTE 
(SELR) bit is a zero, 

4, The SELR bit becoming a 0 during an operation, 

In error conditions 1 through 3, the command is loaded 

into the MTC, but the GO pulse to the tape unit is not 

generated, and the CU ready bit remains set. The MTC 


error bit is set immediately when ILLC is true. 
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BIT NAME 


END OF FILE An EOF character is detected during a read, space 
(EOF) 


ms 


forward or space reverse operation. The EOF bit 
is set when the EOF character is read. The MTC 
error bit is set when the BEND pulse following the EOF 


character is detected. 


13. NOT USED 


12 PARITY ERROR This bit is set whenever an uncorrectable error has been 
[ detected. The MTC error bit is set by the BEND pulse. 
11 BUS GRANT LATE A bus grant late error occurs when the control unit 
[ (BGL) after issuing a request for the bus, does not receive 
a bus grant before the control unit receives the clock 
[ pulse for the following tape character. The condition is 
tested only for NPR operations. The error bit sets 
[ simultaneously with BGL, thus terminating the operation. 
, If the BGL occurs during a write or write with GAP 
[ operation, a last word signal is sent to the tape unit 


terminating the tape operation. 


10 END OF TAPE Set to 1 as the EOT marker is read while the tape is moving 
(EOT) 


in the forward direction. The Bit is cleared as soon as the 


same point is read while the tape is moving in the reverse 


[ 
im 
a 
4 
[ 
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direction. The MTC error bit is set only in the tape 
forward direction when a BEND pulse following EOT is 
detected. 


9 RECORD LENGTH ERROR This bit is set in the read mode only. It is set when the 
(RLE) 


he aa 


number of characters contained in a record is greater 


| 
[ 
} 


than the number of times the BRC can be incremented 


before becoming zero. After BRC reaches zero, data 


transfers to memory and incrementing of the BRC and CMA 
is stopped, The CU reads the entire record then sets the 
MTC error bit when the BEND pulse is detected, 
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BIT NAME 
8 NOT USED 
7 NON-EXISTENT MEMORY This error occurs during an NPR operation when the CU 
(NXM) is bus master, and does not receive a slave syne (SSYN) 
signal within 10 micro seconds after the CU has issued 
a master sync (MSYN) signal. The operations which 
occur when this error is detected are identical to 
those indicated for a BGL error. 
G6 SELECT REMOTE This line is true when the selected transport is under 
(SELR) remote control. When false the transport is off line 
and cannot be operated externally. 
5 BEGINNING OF TAPE This line is true when the selected transport is at the 
(BOT) load point and false at all other times. 
4 SEVEN CHANNEL This line is true when the selected transport is a seven 
(7CH) track unit. When false it indicates a 9 track unit. 
[ 3 TAPE SETTLE DOWN Set whenever the tape unit is slowing down. 
| (SDWN) 
[ 2 FILE PROTECT This line is true when no write ring has been installed 
EERO) on the supply reel of the selected transport. The transport 
[ | will not write when this output is true. A write command 
to a unit whose FPRO signal is true is an illegal command 
| (see bit 15). 
| REWIND STATUS This line is true when the selected transport is in a rewind 
(RSTAT) 


or advance to load point operation. 


TAPE UNIT READY TUR is true when the tape unit is stopped and when SELR 


(TUR) (Bit 6) is true. When TUR is true the tape unit will accept 
a command. It is cleared when the tape unit begins an 


operation, 
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7.2.0 MTC BIT FUNCTIONS 


The MTC register decodes the program commands and issues the signals 


that are necessary for the tape units to perform the intended operation. 


It also maintains system synchronization by determining if a command can 


be accepted, when to begin execution, and when the operation is completed. 


ERROR—— ! — 16 | EXTENSION 
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‘LSB -—-— C3 f | | a |—FUNCTION 
PARITY ann —- MSB 
UNIT SEL ECT- renter temimett | —— INTERRUPT ENABLE 
[ OES Be ce aie ee! ee CL READY 
BIT NAME 
[ 15 ERROR Set as a function of bits 7-15 of the MTS. Cleared 
(ERR) when CU is cleared or when the GO bit is set. 
14-13 DENSITY Set and cleared under program control. These bits are 
[ ENE DEN) used to select tape density. 
| 
| 12. POWER CLEAR When set clears CU without clearing other system devices. 
[ (PCLR) Clears itself after CU is cleared. It is used along with 


The CLR flip flop to initialize the CU. See section 7.6.0 


for a description of initialize. 


11 LATERAL PARITY _ Set and cleared ‘under program control. This bit is used to 
eve) select EVEN or ODD vertical parity for the formatter 


parity generation and checking circuitry. When set 


selects EVEN parity, when cleared selects ODD parity. 
This line is ignored and ODD parity is forced internally 


if the selected transport is a 9 track unit. 


Se 


[ 7.2 CONTROL UNIT PROGRAM FORMAT (Cont.) 


BIT NAME 


10-8 UNIT SELECT Set and cleared under program control. These bits 
(USL3-USL1) 


are used to select one of the eight possible transports. 


For dual density transport (NRZI & PE) bit 10 should 


[ be cleared to select formatter address 9) (normally 
NRZI) and set to select formatter address 1 (normally 
[ PE). The customer can confirm these formatter 
address switch settings by simply referring to his 


formatter manual. 


All operations defined in the MTC and status 


[ conditions defined in the MTS pertain to the tape 
I unit selected by these bits. 


7 CU READY Cleared at the start of a tape operation, and set 
(CURD) at the end of a tape operation. This bit must be 
set before the CU will accept a command as legal. 


i‘ Set by a CLR command. 


6 INTERRUPT ENABLE Set and cleared by the program. When set an interrupt 
| is generated whenever CURD or ERR changes from 0 


to 1, or whenever a rewinding tape unit arrives at the 


BOT marker. In addition, an interrupt occurs on an 


MTC program command that sets bit 6 (INBL) but does 


| nof set bit O (GO). 

[ 5-4 ADDRESS BITS Extended memory bits. The bits correspond to bits 17 
: anne and 16 respectively of the bus address. They are an 
[ extension of the CMA and increment on a CMA carry. 

3-1 FUNCTION BITS Set and cleared by the program. These bits define 
| Ne NGS) the eight possible tape functions. Bit 1 is the LSB. 


0 GO Set under program contro! whenever the operation 


defined by the MTC function bits is to be executed. 


It is cleared as soon as the CU sends a go command 


[ 


(FOST) to the formatter. 
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7.0 CONTROL UNIT PROGRAM FORMAT (Cont.) 


The combinations of bits 14 and 13 and their definitions are: 


BIT 14 


0 
Q 
| 
1 


I 
| 


SELECTED 
BIT 13 BPI TRANSPORT 
Q 200 7 CHANNEL 
I 556 7 CHANNEL 
0 800 7 CHANNEL 
| 800 9 CHANNEL (NRZ1I) 
l 800 7 CHANNEL (CORE DUMP MODE) 
1 1600 9 CHANNEL (MODE PE, SGL OR DUAL DENS) 


A core dump mode is possible only when the selected transport is a 7 track unit. A 


description of core dump mode is given in section 4.10. 


The combinations of bits 3-1 and their definitions are: 


BIT3 BIT2 BIT 1 FUNCTION 
0 0 0 | OFF LINE 
0 0 READ 
0 0 | WRITE 
0 WRITE EOF 
0 0 SPACE FORWARD 
0 SPACE REVERSE 
0 WRITE WITH EXTENDED GAP 
REWIND 

"7.3.0 BYTE RECORD COUNTER (BRC) 


The BRC is a 16 bit counter that is used to count bytes (characters) in a read, 
write, or write with extended GAP operation. In a space forward or space 


reverse operation if is used to count records. 


When the BRC is used in a write operation it is initially set by the program 
to the 2's complement of the number of bytes to be written on tape. The BRC 
is incremented whenever a character is written on tape. When the next fo 
last character has been written a last character signal (LCHAR) is generated. 
Thus when the next write clock occurs a last word signal occurs indicating to 


the tape unit that it is now writing the last word of a record. 
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7.3.0 BYTE RECORD COUNTER (BRC) (Cont.) 


When the BRC is used in a read operation it is set to the 2's complement 


of a number equal to or greater than the number of characters to be read 


from tape. If a partial record is to be read the number is less than 


the number of characters contained in the record. When the BRC has 
[ incremented to zero, data transfers are stopped. The CU waits until the 
LPC character is detected before generating an interrupt that causes the 
[ service routine to become active. If a character (not LPC) is detected 
after BRC reaches zero the record length error bit is set and the error bit is 


[ then set when BEND is detected. 


When a space forward or space reverse operation is to be performed, a go 

[ | command must be sent to the formatter for each record to be spaced. The 
| first go command is sent to the formatter when the MTC go bit is cleared. 
[ Subsequent go commands are sent at the end of each record. The BRC is 
| initially set to the 2's complement of the number of records to be spaced. 
[ It is incremented by the LPC pulse that occurs at the end of a record. If 


the LCHAR signal is not true at LPC time a new go command is sent to the 


formatter, which causes another record to be spaced. When LCHAR becomes 


true the go command is inhibited and the tape unit stops. An interrupt to 


[ the processor that signifies action completed is then generated. The LPC 
| pulse occurs after the tape unit has traversed a complete record for both 

[ | forward and reverse operations. 

| 7.4.0 CURRENT MEMORY ADDRESS (CMA) 


The CMA contains 16 of the possible 18 memory address bits. Bits 4 and 5 
[ of the MTC are used as the two most significant bits of the CMA. The CMA 
| is used to provide the memory address for data transfers in read, write, and 
[ write with extended GAP operations. Prior to starting a data transfer the 
CMA is set to the memory address into which the first byte is loaded in a 


read operation, or from which the first byte is read in a write or write with 


extended GAP operation. The CMA is incremented by one after each 


memory access, Af any instant of time the CMA contains an address higher 


than the one which had most recently been accessed. When the entire 
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7.4.0 


7.5.0 


7.60 


CURRENT MEMORY ADDRESS (CMA) 


record has been transferred, the CMA contains the address plus © 
one of the last character in the record. In the error conditions 
Bus Grant Late (BGL) and Non-Existent Memory (NXM), the CMA 


contains the address of the location in which the failure occurred. 


Since the CU logic determines if a byte or word operation is to take 


place there are no program restrictions in loading the CMA. 


It can start and end on any combination of odd or even addresses, and 
number of characters. If required the CU will perform byte data transfers 
for the first and/or last characters only. All intervening data transfers 


consist of a full word. 
DATA BUFFER (MTD) 


The MTD is a 16 bit register which is used during a read, write, or write with 
extended GAP operation. In a tape read operation the MTD acts as a 
temporary storage buffer that assembles a full 16 bit word. After the word 

is assembled the CU executes an NPR and stores the word in processor memory. 
The MTD is then cleared. In a write or write with extended IRG operation the 
CU executes an NPR and stores a 16 bit processor word in the MTD. All 16 

bits are then written on the tape as characters. Table 1 shows the relation 
between processor bits and tape characters. Note that in normal operation 

two tape characters make up one processor word, and that in core dump mode 

4 tape characters make up one processor word. Also note that core dump is only 


possible with a seven track unit. 
MTRD 
The MTRD register is not used with the Digi-Data tape unit. 


Address recognition circuitry is provided so that an NXM error will not occur 
if an attempt is made to access this register. For a DATI to the MTRD the data 


will be read as all zeros. 
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7.80 


OPTION 


There is a byte reversal switch provided as a standard option on each PDP-1] 
controller. The purpose of the switch is to provide the customer with the option 
of either writing/reading the low byte as the first character of each computer 
word on tape (DEC standard), or writing/reading the high byte as the first tape 


character of each computer word (IBM standard). 


The selection is made by a switch located on the controller, at the rear of the 
outrigger chassis. The switch position labeled DEC will enable the controller to 
write/read each computer word in the low/high byte order. The switch position 
labeled IBM will allow the controller to write/read each computer word in the 


high/low byte order. 


The TMI11 instruction test software supplied with the controller will fail the read 
three byte record test with the switch in position IBM. The third byte read 

will be stored in the high byte instead of the low byte as expected (PC = 5466 
for MAINDEC-11-DZTMA-C-D). The data reliability program will runin its 


entirety with the switch in either position. 


The OPTION register is used to implement customer specified options. A DATI 


to the option register will produce a data output of all! ones in the basic system. 


_ If the options are specified, a DATO setting bits 8 and 1 will load the desired 


thresholds, and bit 2 the EDIT option. Bit @ selects read threshold 1 while bit 1 
selectes read threshold 2. A DATI to the option register with the 
options will produce all zeros in bits 3-15, and indicate if the desired option 


bits are set. 
VECTOR 


The VECTOR register is not programmable from the processor, it is hardwired to 
give the vector address at time of delivery. It may be accessed by a DATI 
command to ascertain the vector address. It will respond to a DATO, so that 
an NXM error will not occur, but its contents will not be changed. 


Unless otnerwise specified units will be supplied with a vector address of 224.,. 
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7.90 — INITIALIZE 


The CU and tape transports have independent power switches. The formatters 


receive their power from either the CU or tape transports, depending on the 


physical arrangement. When a unit is turned on it is automatically cleared 
to an initial state (ready to receive commands). The CU is also initialized 
whenever the PDP-11 is turned on or off, by program control, or by the start switch 


located on the PDP-11 control console. 
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TABLE 2 


DATA TRANSFER SIGNALS 


NAME MNEMONIC NO OF LINES 

DATA D00-D15 16 
ADDRESS A00-A17 18 
CONTROL CO, Cl 2 
MASTER SYNC MSYN 
SLAVE SYNC SSYN 

| PARITY BIT LOW PA 
PARITY BIT HIGH PB 
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Address 


003104 
005764 
006112 
006376 
006400 
006464 
007230 
007232 
011266 
012346 
012422 


005230 


New Contents 


000420 
060013 
000446 
000005 
000414 
064107 
000137 
011156 
000437 
166460 
166404 


000415 


OVERLAY FOR TM 11 INSTRUCTION TEST 


MAINDEC-11-DZTMA-C-D 


2-13-74 
Instruction 
BR, +42 ; Bit 14 of MTRD not used 
; Incorrect density given 
BR, +116 ; Bad tape not used 
Reset ; Skip part of 
BR, +32 Interrupt Test 
; WRT EOF PAR for 7 trk 
JMP MIT ; Skip PAR, CRCC test 
BR, +100 ; Select is done through cable 
JMP START 
JMP START 
FOR PE ONLY 


- Skip EOF Character Check 


To use overlay first load MAINDEC Instruction Test. After load is completed load Digi-Data 
patch tape as any other binary tape (i.e., use same starting location used for loading instruction 
test). Tape will stop after NRZI only changes are loaded. If unit to be tested is a PE 

recorder, reload starting address and load last portion of patch tape. 
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TM11 DATA RELIABILITY (9 TRK) 
MAINDEC-11-DZTMB-B-D 


When running the 9 TRK data reliability program on a dual density drive (NRZI & 
PE) problems will arise if the operator selects the auto select mode (starting address 200) . 
Ir this mode the program automatically selects any tape drive online. Since the first 
dual density drive online will be addressed as NRZI unit @ and PE unit 4 (see MTC unit 
select) the program will try to write/read both NRZI and PE on the same tape. This 


naturally will generate an incompatible tape and cause errors. 


To remedy this problem the operator should select the drive via the TTY (program 
starting address 204 or 208). To run dual density drives select units @-3 for the NRZI 
mode (formatter address & MTC select bit 19, zero) and units 4-7 for PE (formatter 
address 1 and MTC select bit 1%, one). 
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OVERLAY FOR MAINDEC-11-DZTMC-A-D 
TM 11 DATA RELIABILITY (7 Trk) 


May 14, 1973 


This patch tape is required only for the core dump mode patterns 4 & 7, 
even parity. The main program doesn't take into account that when writing these 
two patterns the all 0's character will appear. When writing IBM compatible tapes, 
and the all 0's character is written in even parity, the formatter forces 1's in two 
tracks. This enables the formatter to detect the character when reading. Therefore 
when reading, the program must take this into account or discard the all 0's character 
when writing. The main program does discard the all 0's character for the 7 Trk non 
core dump, but neglects tne possibility for core dump. This patch discards the all 
O's character when writing. 

To use overlay first load Maindec data reliability test. After load is completed 
load Digi-Data patch tape as any other binary tape (i.e. use same starting location used 
for loading data reliability test). Tape will stop after core dump changes are loaded. 


To restore original program, reload starting address and load last portion of patch 


tape. 
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ADDRESS 


005624 
006626 
006644 
0064645 
006760 
004762 
006764 
906766 
017232 
017234 
017236 
017240 
017242 
017244 
017246 
017250 
017252 
017254 
017256 
017260 
017262 
017264 
017266 
0177270 
017272 
017274 
017276 
017300 
017302 
017304 
017306 


017310 


000167 
010432 
000167 
010416 
000167 
010246 
000240 
000240 
132767 
0030360 
170072 
001406 
132767 
000017 
170062 
001402 
000167 
167506 
000167 
167472 
012703 
000021 
132703 
000360 
001405 
132703 
000017 
001402 
000167 
167322 
105203 
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TSTBRAN: 


INC PAT: 


TSTB INC: 


INSTRUCTION 


JMP IN CPAT 


JMP TSTB INC 


JMP TSTB RAN 


BIT B * 360, RANDOM 


BEQ, + 16 
BITB * 17, RANDOM 


BEQ, +6 


JMP PATE 7+10 


JMP PATE 7 


MOV # 21, R3 


BIT B * 360, R3 


BEQ, +12 
BITB * 17, R3 


BEQ, +6 
JMP PATE 4 +4 


INCB R3 
BR, -22 
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INTERCONNECTION 


| SHEET OF 


PRO GRAM TO WRITE OR READ 3 BYTE RECORD 
(SEE TIMING DIAGRAMS 4, 7) 


Starting Address = 000400 


Location Contents Instruction 

000400 012767 MOV #177775, BRC 
000402 177775 

000404 172116 

000406 012767 MOV #434, CMA 
000410 000434 

000412 172112 

000414 012767 MOV #060005, MTC 
000416 060005 WRITE 800 BPI, GO 
000420 172100 

000422 032767 BIT #200, MTC 
000424 000200 

000426 172072 

000430 001774 BEQ, -6 

000432 000000 HALT 


Deposit 000762 (BR 400) in location 000432 to continue writing three byte records 
Data is writen from location 000434 as set up by the programmed instruction MOV #434, CMA. 
Place desired data to be written in location 000434 and 000436. 


To read 3 byte record, deposit address where data is to be read into in location 000410 
of program. Deposit 060003 (read 800 BPI, go) in location 000416. Data read can then be 


compared with data written. 
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SPECIAL SCOPE ROUTINES TO EXAMINE DATO AND DATI SIGNALS 


(SEE TIMING DIAGRAMS 1, 2) 


DATO (MTC LOAD) 


Location 


000414 
000416 
000420 
000422 


Contents 


012767 


OXXXXX 


172100 
000774 


Instruction 


MOV # MTC 
DESIRED # 


BR 414. 


The contents of location 416 contain the desired number to be loaded in the command 


register, Bit 15 (error) cannot be loaded. 


DATI (SEND CURD MTC @/ 
TO PROC. 


000422 
000424 
000426 
000430 


032767 
000200 
172104 
000774 


BIT #200 MTC 


BR 422 


The contents of location 424 contain the desired number‘ be sent into the processor . 
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RAO RR AD ~~ 


oe Sette 


& 
— a TORE NEA ASE MALLS t AA TRAIN SY Ih ln eR LENE US AS RAL: 


Nae SO ye RL Ear SSeS EE RE Cn AES oR te DFR EE CARD OOF TNO RNC! AAR Rh I La at OME Fa nd ARM a 
eer en REET REEEERCL , 


TAP DASE gic UATE HNN Sha eden ihte SAREE bs eA 


E : 
» 2 
ee 00 N S | 


Ca SMARE TS ESE UR ee Er eT Be Me sa 


TIMING DIAGRAM 1 


RARE Saco A ten ae A AINA Loe AAAS hil DOLE KLEEN NA Rit Lt AD REE ARAN SOM ECL STASI Fh NEE CEE NG PCT Ah ALA SS AONE RS TORE RETO 


PELE ES cn AMRIT LOOSE MY TT LKR ET EER MEST ROE 


tne 


rable arc 


LE OMT BEATE, mn oe. Hearne: 
t 
| 
i 
é 
i 
So se 
4 


PROCESSOR DATO 


; 
4 
adn usagi hominis 


Maen paar erent eS 


DIGI-DATA CORPORATION 


TIMING DIAGRAM 2 


{ 


| . . tet ee 
D A i | PEL PITIRE 1 2k PRR ARER THU RPAH oP EMER oN SEIS REET ES Ae 
t 


TI ZO38KS. FILOLR, FOOTE 5 F ceal 


Aa Ae ketch ml Nan 
v 
* snare 


SHORE AOS RINE AED ASAI EE OER LIN ek TEESE PIA AEE ea LSE DUE CURE REI AIC PREG RSE I BS AIRE SORPTION: CEA TENE RASS = | i 


he ee eee | SC age REE cae cH GRSMD oe ce ate o Fears ad AN te he TRS TS TRIE tr cere RT Ve ete et caer tee aera | 


§ f 
z O 3} U S ee | { { [ eI ne Ie SIRE RE ET che Bn ES 
+ 


i 
£ 
2 
* 
an. ante 
—— — 
3 


ADDRESS TO BUS... 


Paraeaes ronan tine 
— 


_ OC NOLAN PL SEATON ARIS AN ARERR oN I eB 
4 


S SY N | BAPALEL RESALE AMENRUS TRE? PATER WAM ern Secs BS PLT REE NE 2 SOM LEAR RTE OO ETE Be F] 


NOTES: 
1. SEE SPECIAL SCOPE ROUTINE PROGRAMS TO 


OBSERVE SIGNALS IN CONTROL UNIT. daneiees nae DIGEDATA CORPORATION 


| aR FT: OF 


— . = me CU.*F Sa eae eS 


PUN CItaUCNOIESUNUR TaN Uktrctt: Sets OCAC Moser ett. tide eS teenale Senses BCR Sk OCCOCe OCS See eR SR oC ee eo ce 


| 
i 
H : 
§ 
P H 1 i 
BD otek ENE ee ed Ln $ 
CEPA Mb TRAN SER nk toe Rett NC eee AIM ALEEEN 26 PRA DRT ATATAOTe NE e ag  EO DD eZ Hee ISTMa rests er. fowl “ a a oa - 
t 
i 
! 
j 
t 
H 
j i 
{ 
| 
os . EEA A ERE APS nh) RR CRESTS AA PUT LR AE 8 TE, a 
i | 
5 ‘ : 
& i : 
| : 
5 + 
: 5 
{ 
ss F Shih ad gute hea sees ‘ ' 
2 : 
b { 
Q : 
§ : 
i i ! : 
‘ . 
E j i 
a t I 
; ' : 
PON ISCn WO IN CeCe CCL Cre LES OE ed Cl ee Ta Sh ee ee ead ; Bee akg Pek tee re oe Re ne On omer, i 
H ' 


(ere le a YS A ERASER DENS SENG ALO ag Tete aS Te PRT AOE eee he dear a oe es 
| 
; 
’ i 
SACK L : 
i i ; 
| 
5 f 
g } i 
§ ! 
3 ¢ 2 
i : 

do 

i 2 
notes we 2 er OE 


=< 
< 
“n 
Zz 


ee ee ee FEE BE 8 FE a eR ik CER EERE OPS ES TS On EO ED 


SAINTS DAES A READ TIE ZAIN ORE ASE BEM Cit AE RAI 8 ERLE OE ARSED aS oN Tate to 


E ( Y ( VOLS Dae tad acted tts RR AMPA RECS bE AIH ALIA AEAT BIS 


I-DATA CORPORATION 


OF 


PARE BRIERE ope RRR Ok ad sat mie YP eR MOTION 8S 


Tv te oN at oe 


ER ene ee EB SENT RE ECR eM 8 RES 


EME OME CRRA CNERR NE FOE RL VOILA SCRE: Pend AE PRE GIID ASAT SEMEN MAA SADE ONL CONES ANSE GE UA LE PAU CAGE YRS Elo 


| 


y IR f Q ee ne ET or 
BR f FAR RLS IAG BSS LAY OMS ENA ACL DNR RTS, 


(fe RE AED EERIE URE IT PRADESH A NEN HELE NEARER, ONDINE SATE ES EIT 0 RPO IY LAT SAE ALAIN S58 OOD Sate Aenea LTE, Rt ORI 2A 27 TY AERIS fe 


+ etree: 


‘4 
Reread Sa CinCT Ry 7 Re CEng 


oe! 
Anes © 


ROR > 


stem 


A Penton 


BGIN- 


ange 


SEAR A CAA AUER ENG Pee 


EEE EERE Y RT AR KOS “29 OAL PLR EAE Ll PARE MO ANIC EOS FEN E, tee rath sehr 


NP Fs ar eS Oe ado SEL, ASR Fok Ri Be ARE Pe 


at Sacags 3 MR a SMA ER ONES mane SF) 2S ND AR AO 


i 
ere etek tet 


ewe 


abe ee AAS be Nie alae, tye Ea RRS OE Ue De Doe MPLA ; 


R EQ A MERTENS! GROW AT BITRE ee 


, | 


RFQ B a 
BBSY L ~~ 


2 5 AP eC aE TOES BOE 


3 


; ‘ - cae i EE BEL LA are ot TIS 
I i | 
oO | : 
s f 
! i ! 
G IN T R L SACS Samal ir cstesannce ee aS aay Seg ss Bia de a aie a , ear ees a day aie hee toa ats Fee taainaceenes tis er 
s i | 
| : oot) Rat IO RR aA nk pA aC NRE OE SATE he IE ENTER AEN 
SEARS OSSETIA ARN LL EI EEA EUR EGE IS, he YD ena tadbe tt be Red a MO Sa ES aceasta | 
: i | 
. 1 
. 5 
! 
acetal Bet Se eG tho Wass s SENSE CASS ' i ny cee ” Macnee y i: op a52tas pas pacagnecpebeemuananneipemaans 
if { 
5 
4 
a | 
ee ae -, } 
% : : 
5 : . 3 
be 
NOEBOU ARR LE IRI eit en tet byrttes atateet > ” = : - pees SS. oe een ee eet 
i 
I 
ys | 
: H 


= 
G) 
i 
U 
a 
> 
O 
O 
uu 
U 
O 
> 
= 
O 
a 


eae . z : Se: - 


3 2 eae Sage ar et ag a Magik. HES Sg emer SS Pte ere ter nero an arn ea anes tana as porngre = seen . a . . + . 
dailies: chaps ae sata RONEN = = — a —— S oe a ac gt ee ae - 
= Pa AES FABRE pa TOTS ARES ER ai Se PIER A Ee * ~ 8. ce Ss Se) kh cee os a i rr hie oe ct ee Se 
| ii | TNA ES Rae Kirke eR La ett) MARCIE: OU ZTE OS be RSE aie tS ALONE ’ “ x Renate SES RS RS mane ae oe Se 7 / es a 7 — 
ERE RESTS RNS 

. ' 

| Bowecaab ont s es ars 

; t 

wget ARE ge senatuere peotaertes see tren Te oe be certecs ea SU MEE oe at ae jee Ah See seeeee gt ve ' - - we 


RL 08 te ARENA DB 2 AER SS 


SEDER Coa ot STOR TTC RTT Nn Ot We MORTON. OR Nt orc tc Gin ante wel So tS i Cone cE ee PPR tO ee a eC rT oe : - weer 3 a as satay 


SPEIER Ton Cae Cee SCC 


Soe erent YEO 


Leta PPO oe te Se ee ere bene te E 


5 SERIE Tr ere 


. FOST - 


ANSP eter at ete ete 


ors eteedt hy 


-iP- 


SOUT RR NEE 


: : ( UR D SPELT RD 2 RWI ANT SPOT CEN EAI GEILE LNG ES Fis 


Pa a a oe eres eae (RAEN ot : Mee Saiterie et ae ds isyeed tw Poteo oe nity oe “ a peel uy te 


ear PION AMAL EOE, 


EAI Ag ey ICA LG AP SEL 4A ATIC ET 


fe ehets SAN 


1A Nt Rea hte be de 


TERE AEA OE 


| DIGI-DATA CORPORATION © 


| 
| 
. : ; : 


t 
t 
4 + 
“, i 


| SHEET _OF 


rb 


| lai it ci casa manna om acpi nig inci Ce pain ihc pa dL umeceint tr hAONl oh aaah ena earns eng adidas we a cagiptntiina aan pie 2 Seam meena ami ee ma TY TE CNM ANS AK ne A RL be Aa AINE RR Tn Teed 


DIGI-DATA CORPORATION 
OF 


SHEET 


ae eS 


XXX000 | XXXO01. =| XXX002_—— | XXX003 


: | 
777 : , ATT/I7 
BR ae aes eal 


; 
sence Saree ttc 
As he ae S09 rte sae WORDEN EN le BORO DAN SNES OB 1° st OCIS REE OORT on See 
H 4 7 
B { ' i E 
; 4 4 2 z 


MRA asia! OREN eR seas oak 


QIO0IU 


! 


ED MATIN RLIORERY ON 
ar het eae wD tO 
Secaely SERRE Hue 


+1 6 AR REPRE ASE 122A RE ARETE RII OO SERRE ne Sy TR EC EIROATIEN SBS Ahr aera SRNL OAR NT UY Ce AS A on IOC 


4 

LE NAN 2 a AO CORR ALND SA AEH Se a NATE en NS ENO OM AURA ee ore ~aiibaeme noraenter 5 ee Meee etme nes Fe pra rese or a 
$ } J 
: : Ea 


some 


A. nine ara en. 8 samen ante NRO Me i 4 S arecmnesetes sek ATE IRENE SINT oat 


: g 
te Ben a cee cere ne c te EE nO Ra ett STR Heenan eS ACE ASS MEDERMA SSO tom pf ten  -o— anemet ut wear name i 
} ¥ 
a 
Bs 


i 


x i i 
; a ‘ 
SMO TE SS Mt OO EO I NE ee eed ad * : : 
5 a - i ; Bae ster sess aonch ERE BA Ridin OO MEENA a Et EY 
i i : 


as : i | es 


: 


“Ti 
os) 
~” 
~< 


an) 
fad 
O 
U 
LL 
a= 
LL 
-—~ 
Za 
$0) 
Lil 
= 
fa 
> 


i . z < 3 = 
Re Oem me ANSARI MnO Boe nc | oreo tet Nae 7 3 : = F; 
W D S eee! haan # sania aay NONE ATE ASO TR EHR Se a ERENT LONI Tn PR <A ERS REC ARONA ae F SARE RENOUNCE ne re 
‘ 


Bite ot 
vtabas 


| ¢ | K pape cay ces cig eae sale Se a aa ts Ra eR Sita, SA eS te "a pri aspepsenesiolnsiicteeciciomaestansianiiene Gon case cattinwla nate lieds Depicts gakeelen as Raise 
& 


| ( H AR Ieee» es San tae bps a wenn pad els ob Sy ares a se yen ESA TG WO orton dah NEN anes SP leap oa Ne EO ork a St Se es a 3: i (os whined datenina Ri Corton a gnnianindinmiis = de ries csansenmemennenb Ro gic boeemaremnaed aa Sceln SeS cagcrsl kag aosteed dav Saade achssereigite up hee aurea: 


g 
ook nnmeemake wool tri = ane 
a 
: 
3 
& 
OD ET oe Seen money oc aeee an — oer moments Phileas enn Metra 8 ve ee oa ec ge taeda PALE Hea ERONEBS ERIE A bones ore E 
a, 
} 


: 


% ¥ 
3 Be 
Fd * 
& 3 
SER RE eR ee BUR Se tA rit tN oe RE EI ae eR PY afi An opr te Eon tree se ee . . sate cee tee ee apse vee 1 SReMEH agate Meet paetebeen amar ot iy my art gene nit Career eve ncn dente pee Orr eat yee 
4 


t 
C UR D =e 
| [ a Lc tea ren eee en 
4 


H 
$ 3 
H z 
1 & 
} § 
{ g 
; 2 
, 2 
wy seve oh we was pare nas rey w— = ecucen Lote ~~ oe wees mie A ek 


NOTES: 
1. SEE PROGRAM TO WRITE OR READ 3 BYTE RECORD 


WO 


NOILVHOdHOO V.LVC-I9I0 | 


| j rare An Se ot 2 oe oe Od 2 oY Oe 
q 


ete ate US ne AON RA UE A RMR Te TI RR Ke ee eee ce eee oo 


i asc nacido ap Slee Souci ios nds ohs fh oad aang Di ho a i a nd STE me m8 an Sm a EERO NE EEE TU EERE eT Nh aOR DOF UY EE ALOMAR NEP cn A te toe tart 


~ eke 
: ee Perro iment ~  eniaien seam aeitad atest see A net ~ ee 
yen AA nh Pa Mia ULAR NE a aE eed 8 Metin: Stine op 89 c 
4 = a ee a Da a a ee ee TEE CY OTE ee a ee Atle 8 me NC Os ett natal am lh TORSO 
5 3 
| | 
Hee) 1 eee eoReY mr eV RR RNR ate st fe re ed O 


H 4 
a a eee mera saan ae nasnnmmemaas E> js Scndieiaiabbiniahocisa sot asics 8 Smear maser ase! tea nts emamate meet mee 


| DIGHDATA CORPORATION 


| SHEET 


RDSONESHOT i 


t 
| 
! 
| 
i 
eee, 


; : 
i 2 : : 
; oF ; } 
‘ i i 3 
IBCLR i a 
SNA AGRE TIN ARN RS Goa Ae ETN SPER CEMA ER MET OPE aie OE see aah tits eS Nei op eentnoawee ! $ Te eee ran ate. RR RR LeEE A ARERR SR: pebieih es ctaig) oi feat ciate een Bed Leone dana 
1 ‘ 
3 


ow 
soars 
j 
idenecem: 


é ane: ¢ 
e 3 d 
" ¢ 7 3 
- a 
oy rn 4 
5 f 3 
R C L R CO a RRL aD le oe oe oe er cE Cee Rome ee Te tr te kee e RTO mE eT SRT wen Y $ TTR Ee nee sear oe ta spare tenetat 4 SURAT NONE EEO 51.8 BOT ENS ORS ANAS. ASR MU SNA IA IS TOIT ALAA Ane MARAE HAD A AD Bn etna Bd eb MESA STR ASOT TIMERS ALAR IIT 


precee 
QFvseancerietitesod 
i 


CL K... 0 ite gpam litemsies aban otic daeiva cad caniaectaas “sy slog ietine CA 2 SA. cen caltagngsa Dain ilmiefiatheate cae B rsa aealle: «gl 


READ 3 BYTE RECORD 


CMA  XXXOOD XXXGU2 lx XX003 | 


a 


x< 
Pes 
x 
‘© 
[ wecucamgre 


Ee PA INE TP SNR REP CE 


a: 

. 4 3 
. 
5 F Loo 

EMER ETN NIL I TR NE eG RU TRS Fe OD URINE INU nee EINEM * SRD 


Batten La Ot AO ATEN A aOR MELA 


OA REACT LET Sn NE 0 elk OEE he ETN RR NE NE en eee 


— 
BYTE wl ee 


Sgt Ao PaO RO ere ee ee 


ODT 


NOTES: 


_ 


1s SEE PROGRAM TO WRITE OR READ 3 BYTE RECORD 
~43- 


| NOLLVHOdHOO VLVCHSIC | 


eke aguas 3 : eo Sie - | seo UDA Re a Dat ee Se ER Oe soe = 5 : a - 
3 
é 
rat seas 
ans, 


BLE a NAAR Ate ere de aa PEER NTS hte MESS BM SAS OES TOSCO CITE AL WOE UT mB 


1 So Ed 


ee or ee Re eee 


eet . 


Dei CETERA 2) eg nel 5 ARIE A St HE hl a A SL Re tn tab See eee, 


DCOM 


SAREE aE EE EE 


PRR ARERR A a AE TERNS EEE EH LEE AIOE A MOE B RAY GP Sa NE a SEAS ER SLL ME SEBO ALON OE BA BREA IBLE IES BENE OBR ME LGERL SLA SES TILT ENEMIES Lk 


"SEER CA RRR Or, eR ORE OREN TS 12S A RRS ACC Oe 2 RES 


RWDM ~-~--———-——--~4 | | 


Ta Ee Senta LS AON abate 


Ae ONT RECKLESS te 


sare EY en et Wae Met ul bet SOR REECE IER, Sa CMM COT OESSS COUT STAM orn Ne RRR 


Meet BE tea Me 


Ae a, ORO ca, 


ON DoH OIE, HELE MY Cre EE ATE | ER SOR AS TIEN AOR TOD 


Se P ‘ Ys 
AEF k Ah 882 MT COND WARS CANS 5 ce ecamnlocat NEA 


CREED GPRS ITIL 2 AOE EENE TN OO At 


ISD ea LRN VES OB AAMT R RE RL RBA aah ETEAR UA SSR anna Be ane den CCR SR te PO 9 A SER IEE CE BIRD) OT MOREE. RE 


TMS. sR Mat sbestecbevr tere baace | ‘a aw APL L YAOI: ASI Ae DOS a ek on Rr Se Ea ALAM tare eh UR A ne Nr tear ote sates » cE LTA AP BT ERRATA, ae 

i 3 

4 

i 

i 5 

f 

pb KALE Et AE 6 

[ ee OTe POC EES TOLOP Rt OMe Te TIC TTY 
C URD ae ee Sia ee yO ma, - de Shea ee Mane SMR I a Ne 0 tM IAAL ae IS AM as Mac ERE TREE LOSER EALE NID G04 6 CEPR A Oe er EE ee Jikaj! Rt wena aie A seu ey cola Mepce dS S YS dl ee SCR oa cits gale ne Nee, el dadey cae. teak od raee 4 
i 
ASR oe tae NTT SA, Mt Ree MR DELIA AIO Che SEEDS IDEAS (BEE ME EVOL TEE AL EV ELE 6 BCI IIRIES FEL AEG 5 ATO LE EYRE SIT ENT NRT AES Se ABER DY oom a 

EERIE EAA Ks SBT CH? PALS S ODE KAKI tat MOS 4S pli BESTEL EN Bot NG RP IE TL BETAS Behe HLTH t 

| 


SAAT RCE LE MUSES MME TUEL ata A SEE CAE ALA LE ATLL TEEN LEAL ENE tne ARE ER RSA GUTS 8 1a EE ORR EL LET AMES Me RED OL OEE 2 


Io AA a aan UI RRA AY RE HLT 


Ree ee eS 


2AM Fe erenometeneatiurimreay 


SIREQ 


Sos nated epee 


(20 


eee Ren wit NS ae 


Meante ot coerh orca 


fonda wees 


eather 


Ate men pavipeaee steiner 


BEND... 


al a8 A Re CE ak ANS 


sams NaN 8H 


| 


a 
: 
- 


PM SE at ASK 


IREQ 
TIMING DIAGRAM 8 


| DIGI-PDATA CORPORATION 


| SHEET 


ny 


7 Do MFO, 16V +} 


0 NEE GD GE UD ee GRD WT Om CCD mee uN em GE GD Qe ee a ws cueP ce 


NOTES: 

|. PIN 4$7,48,49,50, $1,52,53,$4 OF J2 
CONNECTOR TO BE CUT OFFAFYTER 
SOLLER/NG TO THE CORRESPONDING 
HOLES ON IO-}. 


2. ALL RESISTORS ARE IN OHMS. 4w, 5%. 
3S ALL CAPACITORS ARE /W MFD. 


ee ee Te ee Dd tad ie eh, A hatin 


<——e we ee we oe owe ee we a oe eee we ee eee 


e e os e ® 6 se Sd @ e e e 


KG00-/00-100 WA 


<n ae wer que me we ee ewe cee ee ee ee ee ee ee eee eee 


@ @ e e e ® e e e e e e e t e eo e e e e @ e e ry oe e e e o e ‘ 
Hh G0O- 100-100 WA J} 
e 2 j 


e 2 @ e e © e ° e * e ° e 6 ° e e e s e e e @ e e e ° e e 


CUT KEY RECENIUING NOTCH BETWEEN 
PINS 43 &+45 9 53 & 55, 6! & 63 


ASSEMBLY — Io-\ | 
| INTERFACE, CU-PDP/II 


250MFD,/6v gl 


~ DIGI-DATA CORP. 


| REV. A“ BLADENSBURG, MD. 


SHEET 1 OF 1 CB —-0097 


£090 -7 Wy 


» | 
g eee ene ] 
i | | eee —— | 

f : cur. > —— | iin aes ca >) ] 

: g HN cnc, Ces 
: ll 

a Hi Ce PCH | } 

- | = 

o & al | 

F Fr rm 

S3 E 

7 : 

92 uv 

aie 

6 5 

= 

oO 

O 

4 

P.*] 

O 

a 

Cc 

z 

pan | 


CONTROL BRE 45 
7 A 
BK At KD 
a'@= Ave rye | 
C18t2— iis TF 2 ) 
Cie AOL aaHID 
Cis Ae Can) ] 
IBNI . All L 8 
Cant) —4—_*?* ___eaax | 
Al3 
im CAD : AD ] 
126 J ae AI2L 
oz u C12) 48P2 
3 F AB , 
5 6 fe) BRI ABR ] 
C= z ; 
ic Z re _1BRS AM C48R2_) | 
5 = ” | AI7L 
a S| : Cast —+—_474 _ asin ] 
| C1887— — iss) | 
: | BI GNO Cet) | 
= q 
| g | a SSYN L . 
> C ipu ot 48U2 ] 
2) : 
BG7 H MSYN L 
= CIAY LCAYD evi . 4aVi 
Be oe | in : = ' 
a a ae Cia oO. CAVE) ] 
= 
OQ 
Z | 


INTERDYNG PROTOWRAP KIT, 4#5824-63 (3 REGD.) 


PIN SIDE SHOWN 


iat OME IE te, 


NOTES: 
- 
2 ® 
3, @ 
4 O 
Ss, © 


or an 


Ay emenet Dans 


i 


RL a RSe see cn rm BIT TER ag SS MUGEN Ta + ove 


oe ch CPA ce oe 
{ { 

No at | 4 @ if Cc) 
: hac? She ol of alls Hats 
® ® 5 ® 
1 to be put on clip to ground plene 653 SHS cas _{® c33 cs ches 
ts Gunber Wedlcnbad fo beget an clis te Giucad glass: at aA e l Q : 
ln number Indicated to be put on clip to power.plene H.c54 [Il cas YP ® 
s, WD old efid ___ @[0 e ® 
FOR A CONNECTION TO GROUND ® {2 @ @ 
PLACE CLIP TAR ON UPPER LEVEL 6 a “ ea 6 ° 
FOR A CONNECTION TO VCC | or p——s 5 
pod Pie feet | 
. . @k @ 
| @ 
@ 

re 
@ee @ 


Pin 1 through Pin & to be put on clips to power plane . 
;Pin 9 through Pin 16 to be put on clips to ground plane; 
\4@ oe 
3 


eet] 
ro 


io A38 if = 
, iz 


“nn OD 


© sB/® 

Ow {Go 

RIO - Pe .GIO 

passa ("GD . 

O~ O 
S18 

20!@ -Ole@ 


@ s1Gl@ 


D4 


@ «die Bie 


z @ 

e O]@ rt) 
ao ie A3 & iG 

2 1® e@f\O 
rite) ee. 9° = B29 eh 
clo Aél a ‘ls mg pen 


Y JAD 


4 


| 
of ~ sh 


a re) e-O 
allie ang Ils AZ The ASI Eze 
a 8 


e 
$ 


FRAT ie 5 ge AeA OPES lames rere eNO REIT n 


la 7 to be put en clips to power lene 
ln 14 to be put on clips to ground plane » 


g 
®6G 8G 


@ wa Hw - 


- 
-~ 


‘ 
et ee RR me 45 NR +S a Reker Ur A na ey IN Rinehart ~entne eR NERRNATETe enrp NARNLI F1sarbary = net 


DIGI-DATA CORP. 


BLADENSBURG, MO 


~~-| ASSEMBLY = 


INTERFACE , CU~ PDP/IT 
POWER a GROUND 


2 ee Or 


Me - 


} 

| cé a C24 =r Ca t 

74123 330 7400 |' 7400 7400 | 

| cs C15 C25 As : 

74\ 23 - 7400 7408 t 

C6 C26 i 

oa 74153 7474 74158 a i 

C7 Ci7_ C27 C37 C47 
74123 74153 7474 74159 7475 
ce C18 C28 C48 
7475 7408 7474 7475 

| C49 

bis 7476 ' 

C40 C50 i 

7475 7400 | 

; ¥ 

i 


a} 
741 53 
B52 
ma 3 741 33 
Ce 
7415) 


eee 8 mnnmowecoceealiy 


74151 74 st 4 7A 


5 | B25 835 B45 B55 
7400 | 74151 74151 7a 

B16 B26 B46 B56 

| zaizs 7491 7408 bere 7ASY | 74191 

| a7 ai7 "B27 B37 B47 B57 
7408 7476 7473 74151 74151 7476 

BS 618 828 B48 B58 
380 7408 7408 yey si — 7400 


B40 
| 741st 


ASS = “yAas.(N Y ats 
7476 7408 7474 7442 
A54 NN Ast |) OAS YY OAM) OAM 
380 7400 7474 384 7442 


NV alg N 


a 
i>. 


Ohawn 


feoR ye 


DIG!- DATA CORP. 


BILADENSBURG, MD 


ASSEMBLY - MAIN BOARD 
INTERFACE . CU- PDP/H 


MC - 004 


pes Pel ew OGIRSIOR, BE Od 


re PD. 4 NAGA rE) 


Tro £ 9 the ond G3 

LISNIG AAA 7 VO ZI 
47 MO YY 2 

POL - 92 7 7A. ae: 7eSV/ 7 


sectity 
“SION 
oS snfoenudoe 4 


ee £99 = VW Yt 0 HS | 


NOlLVaOddO) VLIVO-I9IG 


Bd / 4¥ 
11 / 


Fe 
F é any wy, 
ff 


ia 


ddd -No Sova LNT Py 


“lawassv| 


Es a Pe a 
S24 PZ &tJ- FQ 


PLES TET SER OED MY Gh rs ¥ 3 


io IS i* \> 


ee RTOET En ec Wee En ad 


F otininatiaoikea 


6 


SNR PD 2 UT INTET TEATS OEE EET EN 


on : a 
aie sesaclobrmete n 
u 
, a Od 
™ 
: 


i Qe ecesmoenree sss: 


me 
5 
kus 
? 
$ 1 s 
oteae 
1% 2 é 
“ey é 
; Z $ 
rs 4 x 
wT 
2 
F Sy ert . . 
we r 
. 
OES ee 
a ‘ fee AB he 
k ee 
we Ey 
re! sa # . : i 
* 
é 
a + & 
Ea 
f f ‘ 
j a 7 
E : e P 
; Po § 
Sera te F é e. STR IN 
ener 
FS TS IEG RL IR GOES INES LS CIEE 


as 
ie? 


ENS Se ee mn at lt Sate Fett aedaa: 


* ft RR ELUTE atime 
AVAL 


& : 
7 yee 


cof of 


~ 
24 2322 2| 20 19 18 17 


a # 
3 “ ae 
a wie 
. i 
Pe ae 


Serge AMIE ET SPOON: ae” SORA cree oA Pras AS INE 


ae oe LP 


an  eaitecanieeaatiin ec 
} 
4 a 


Hs ALAA TER RPE NIE TH AEE TOMA ZOD DEMANDE PA ETP AE TOE EMEA STEERER MTA HITE ao 
n, 
sagh 


| 


{ 


ee RTT TOON ry 


ye TP 


362 oan 


CLES ANN icpreeeremtr emarann SIe RSI NAAR tlt AI MASI SONA se tr Ne Ah cet Ah MARR UO OE AN ee oo oa nee ne cette 


Att AS aoe kL eae edhe, CRS TRON a EAE DAE TP RS Rd PONE EO IAI At I oA Rd a 
ca 3 
PN Sect Sel ek Cth Sachs RN tae yale ie age ae SS at bea ale Ai ns Nactengtiet canna thesia Tis 


SU eR IMEMRA ATTENTION R TN lr mena 
4 
of a 2 
ee By 


ia 
5 ae 


\ 


1 
| 
| 


nse, Snes > 
7 1o 

NGS SS 

© bes 


ly 


SNRpyoOE: 


(PRIN )—+-—=-1 5 


NPRB J2y~> 
NPRE ETO) 
of eT ASL 


t 
syn 2 a 
START “4 / 
6 OBL 
' e " 
Caer [8 WRITE 
Mel © 20075 © 


_© 384 2 AGA Pies MASYN y 13 
: VAS STOP | 
ef a>: | acos,) oF > T ass 19 + vanal a nas 
@ ” aol 24 an Bi 12[7408 BATS 2 Ad4 eg 8861 5! SLE 
a4 i 
* aaa msYNt 
e ’ 


e 

OF Sei 17 

FM 8 Ger y—< o——Gat 
nel ¢ a AO D= Sal. 9 

Mol ) - 1474 E 4.74. |_MSYNI o- SOL Cie ° ° (Bg7IN_) 
: : : cAI 7 

3 wast) f (BaSorT ) é xa a, . 
VA35 ~ | eae " + - 

4 (BG50T _» : ° Clie 

i2 he 


DIGI~DATA CORP. 
[fs SHEET =| OF 7 


own 
(7S mu) 


te Si terre Lee ~ 7 ei ddae apneic acta ENGR ts tem RAE DL 


CMAIo — ra Guo —2 
sa 


NXM po. —4 nc 4 
CURD PEVN : Err 2 
BRC$7 BRCII BRaS 
SI \ 13 ! " 
CMAG? 121 (47) CMAlI me \ 4 CHAIS 
15 Ate 5 OGD) mois -! fale BIST) 
3 re: ir 
. ’ 
a 9 GC) Mia ij 8] 7415! 


| INTERFACE , CU-PDP/\, | DIGI-DATA CORP. 
eS 6 


Jet 


> 

u-9 

O-7 

> 

I-S 

> 
Re ee = 
yt 
g9 | 

a 
| 
47K | 
rm 
Fi 
4.7K | 
| 
93 4 g5, 
co a 
: 4.7K 
C2 | 9) 83 | 
| aK 
| 
C2 | g9 BI 
6 
: 47K , 
ooh tf] 
TR2/, QO — ch 
l 47K 
| 

cz @5 os 7 | 
IRI to |E —) a 
| 4.1K { 
2s 1& oF 
IR¢ : << <a 
| 
ie eee - 


R5/4 


a 
> 
- 


w 
o 
~ 


B 
c 


: 


INTERFACE , CU-PDP/i DIGI-DATA CORP. 
SSETIED 


oh Que a pen. | RORDEA 10. 208078 


OL9~ ELIOT eA PR 


2 
7406\3 Vex 
RCLK 
ES 


INTERFACE, CU-PDP/, DIGI-DATA CORP. 


SHEET + OF 7 | Lc - 0136 


TB\+ 
LATCH 


"END 9 
oe) 


ee AE). So 
i 


| hae] (eon sug $F wey | a 

i 
e—SDWN om | 
epee "| fem 

te 
— han rod r : 
1474 [— SbwWN ! i ! 
paps rn , Tis 3 
uo pee: 5 CURD 

! ! 
' 
] 
! 


~ is +— 2 ae | R pbs anes hae | = 
5 oa 3 i PC 1 = ! 
Tey ee ee aay eas TR 
as y | CO i, mr —* 5 
me) TAT ° ¥osr 
fs) 

sat OCF 2 FRDY 

1.36 
ror Sse INTERFACE, CU-PDP/ ; DIGI-DATA CORP. 


Tyee ___ © [SHEET 5 OF 7 [UC -O136 


n OC aLloTt, ae Pane nee 


1420\_ 6 
s\es3 


Ss 


+o 

| | . 
'7¥3g. 8 = C& : . " 
17938 HDEN 200n6 1g o— 74.00%, 8 DEC | 


oS | — icy - Cea ke = - : p———g_ {7 10] - 394 e 
Rie | COMP J o_ | ? é 
Co3-/8 “| T¥00 \. 9 > as so —— COMP 6CO6 =a> ' BoP : : 
38 sarap ol age} ) _-, - : CMADL D> © 3 
Seiten | 5 i lca = es As, 1°  aavre -2 ee eM 


Boe 7974 
"t é = 
386 
- vos oer Tlie NORM 
7 


oN BEN 5 TFS ee ! 
Bon B 1 eo. 
pene —&icse 2 : 3 — = r 15 peaales a= his ° 
— = 3 2 : 


2 = | orem WT FWEE 
DEN LGR _e3-? cae rox ee 4> 
Gene —24cse8_/ south 2 ) | een ee “7 
L DEN 
=, ¢ d 323 VOOT £ 14123 
sa nT | tof \ 80 200 BPI | y 
pENZ —Cicse CO3-3 | ° ae 
oo lags ; op TON. 6 
1z 
; 9 Rint BI e ieee C54 he BN 
SDWN 58 10 6 
ex 10 @ ~£5555 
CURD cere WA2O\ B tue Sone ee ot SILLC 
IS] ces e wa C33 
FPRO z | 
2 OD 
6 
Fonz 9 FUNC] a0 2 AS] 


FUWCe 


iol "kb 


W123 [12 
ia, 
YCOT 


REV L 


OCS—~ELLIOTT IC.. POH. PA. REORDER $0-B060T2 


10-| 


PAR SEL. 
DEN SEL 
REW 
OFL. 
FEN 
GATE WP 
FAD 

wD 


PSS SS | eS SSS = -(SS S S  S S S ee rn [ne ent 
| : 
t 
1 5 8 8 al) 0 80 8 8 B&Q) 
eae" ata ers eee” ener eer: eer’ (eer eee ea 
= = + = - . 
ca 2) ay 2 ry) —In 
3 eS rs z se Og 
» & ER &2 23 § 2 3: #8 
= 6 i a 
2 a & = F w of 
b bE = P B F F 
i a me ne a ne el ne ee I eee -—<9 
3 
| 
's OQ 8O FO FO #0 80 sO e0 8 |! 
TA ey MN fAR AA BA SAF IA 
a » ro ol - a = nd = 
ae w us. a 5 el a 
5 “ ¥ ¥ 4 | 
z ae €: g § . S os: a 
ty, Uy 
es <= 
ap oP ae: 
oe uth *} *I 
AX 3A 3 sh\ 
geet, RSgenenencae ote NTS ANE IONE Re FO ei cs a = Se ene ee ee 


SQ : e(\fWaf) ot! 


x < ~ o! Nd 
~ r = 


— i. we ie a fe <n oe 
eos eee, cat eed 


5s 9f) 2 3() s{) a #2() =() tof) a. 
a Seles cae ee er eB ee ee eA ee | Sa eee eee Cee) MEE EY) SORE een wee OEE nee, | 
E is 
b g 4 a ed a 5 
| om 
& & 3 : 4 2 2 J 2 
98 
. 
p ee 
91 he 
ZN 3Z\ 
af) = 
ER PT eer ee, ee ae my ame ce cee i eee es ae a ne a ee ee ea he ee ee re preg fen pe ays ee ae ap peer ne e e re 
a 20 BO Sf 
j 
| wv, : 
Mw I 
a slay | 
| 2 ean : | 
i ' | 
| a 


FRY 

DBY 
IDENT 
CER 
RDY 

ONL 
RWD 
FPT 
Lop 


a: 
a2 
O 
Oo 
<< 
x 
7 
O 
ra 


INTERFACE , CU- PDP/j, 


RFL 


SHEET 7 OF 7 LC - 0136 


ae ne 


